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BEMBNETHbIW AHAINU3 COHHbIX BEPETEH HA 33I' U PASPABOTKA METOLA UX
ABTOMATUYECKOW OUATHOCTUKUR

B.B. py6os, A.A. Og4yuHHuUKo8, E.FO. CumHukosa, A.A. KopoHosckul, A.E. Xpamos

lMpoBeneH OeTanbHbI BEMBMETHLIM aHanuM3 3NeKTPUYEeCKOM akKTUBHOCTM TOFIOBHOMO MO3ra,
3aperucTpmpoBaHHOM BO BpPeMsi CHa Y KpbIC C reHeTMYecKon MpeapacrnosioXeHHOCTbIO K
abcaHc-anunencun. bbinn ncnonb3oBaHbl 4ONTOBPEMEHHbIE 3anNnUCK 3NEeKTPo3HLeddanorpaMmm,
rae BbiSiBMEHbl XapaKkTepHble 0COOEHHOCTM YaCTOTHO-BPEMEHHOWN CTPYKTYPbl COHHbIX BEPETEH —
OCLMNINATOPHbIX NATTEPHOB, ABNAIOLLNXCH 3NEKTPO3HLedanorpadnyecknm KoppensaTom
Me[eHHO-BOSTHOBOro cHa. PaboTa npoBefeHa ¢ UCNonb30BaHNEM HEMPEPBLIBHOMO BEMBIIETHOIO
npeobpasoBaHnda. [lpeaBaputenbHO  ObiMM  NPOTECTUPOBaAHbI  HECKONbKO  Hambonee
pacnpocTpaHeHHbIX BEWBMNETHbIX 0a3ncoB, cpean KOTOPbIX KOMMIEKCHbIA BenBnet Mopne
okasancss Havbonee 3((EKTMBHbIM ANA BbISBIEHUS YACTOTHO-BPEMEHHbLIX OCOBGEHHOCTEN
COHHbIX BepeTeH Ha anekTposHuedanorpammax. B panbHenwem BenmBnetr Mopne Obin
NCrnonb3oBaH ANA CO34aHUs CUCTEMbl aBTOMATUYECKOW AMArHOCTUKM COHHbIX BepeTeH Ha
anekTpoaHuedanorpammax. B pesynbrtate yaanocb BblAennTb ABa TUNA COHHbIX BEPETEH,
UMEIOLLMX CXOOHYK BPEMEHHYK AWHAMMKKY, HO pasfmMyalrolmnxca no 4acTOTHOMY COCTaBy.
BbisiBneHa cnoxHas OuMHaMMKa OCHOBHOWM 4acTOTbl KONieGaHUn B TEYEHUE COHHOrO BEpEeTEeHa.
Ha ocHOBaHWM NONyYeHHbIX AAaHHbIX NPEeaSIOXXEH METO aBTOMAaTUYECKOM ANArHOCTUKN COHHbIX
BEPETEH, OCHOBaHHbIA Ha pacyeTe BENUYUMH MIHOBEHHLIX 3HEPrMn  BENBIETHOIO
npeobpas3oBaHNa B [OBYX 4aCTOTHbIX AManas3oHax, XapakKTepHbIX ANs OBYX TUMNOB COHHbIX
BepeTeH. TecTupoBaHne MetToda nokasasio BbICOKYHD TOYHOCTb aBTOMaTUYeCKOW OMarHOCTUKK
nccnegyembix CobbITUM Ha anekTposHuedanorpammax. [aHHbIM  nogxon MOXeT ObiTb
MUCronb30BaH B  PYTUMHHBIX  UCCREeAOBaHUSX — 3reKTpoaHuedanorpaMmMm, CBA3aHHbIX C
BblAeNeHneM 1 knaccmdumkaumen pasnnyHbiX OCLMNNATOPHbIX NaTTEPHOB.
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OCUMNNATOPHbINA NaTTEPH, COHHblE BepeTeHa, AnarHocTmka.

WAVELET ANALYSIS OF SLEEP SPINDLES ON EEG AND DEVELOPMENT OF METHOD
FOR THEIR AUTOMATIC DIAGNOSTIC

V.V. Grubov, A.A. Ovchinnikov, E.Yu. Sitnikova, A.A. Koronovskii, A.E. Hramov

The detailed wavelet analysis of sleep electric brain activity, obtained from rats with genetic
predisposition to absence-epilepsy, has been performed. Characteristic features of



time-and-frequency structure of sleep spindles (oscillatory pattern, that serve as electro-
encephalographic correlate for slow-wave sleep) have been discovered in long-term
electroencephalographic data. Operation has been performed using continuous wavelet
transform. Few common wavelet bases have been tested and complex Morlet-wavelet turned
out to be the most effective for detection of time-and-frequency features of sleep spindles on
EEG. Morlet-wavelet has been used for development of system for automatic diagnostic of sleep
spindles on EEG. As a result of analysis two types of sleep spindles, that have the same time
dynamics, but different frequency structure, have been discovered. Complex dynamics of main
frequency during the sleep spindle has been revealed. The method for automatic diagnostic of
sleep spindles, based on computation of wavelet transform energy in two frequency ranges for
two types of sleep spindles, has been proposed according to obtained data. The testing of
method revealed high accuracy of automatic diagnostic for investigating events on EEG. The
method can be used in routine EEG researches, related to detection and classification of
different oscillatory patterns.
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